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HEADQUARTERS 1%#“1
JOINT TASK FORCE SSVEY ‘ :
AP0 187 (HOR), ¢/o Postcasser fo
San Franeiscs, Ce.li:‘otnia_ s
,_ ' 12 April 195¢

AROPANDTN FOR RECORD

o’
SUBJETQIRAVO Shot, Operatica CASTLE
l. - PURPCSE: To Zeke & DETS 1+ _SEcord operaticzal gy

Poects that wers considered prior to ERATO évent of Operatiom
CASTLE ard to enelyze the resultant situation in light of
availeble pre-shot and Post~ghot inforzetion
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2. GINFRAY INPORLATION: Cperation CASTIE is Pleaned to
consist of & series of Seven detonations et the Pecifiec Fro
Grounds, waicr €éncorpasses Zniwetok eang 3ikini Atells. BRAYVO
is the code neme that was given the Tirizg o the #irst device

" SERD, &t 0645 X oo 1 March 195%, off fasy Island, Bikin! Atoll.

: Sudsequent to BRATVO detonatioz radicactive debris fell
ok certain inbabitgd etolls of the northern larshall Ialands,

« to warrant 34 T

ne; Tezoved fron these
-8tolls to Ewejalein in Accordance with *hs cperational energency
Plan of JIF SEVEN. Areas évacuated and gamxa dosages received
are indiceted below:

ATOTL ZOTTLATION DISTAICE FRGS DOSES ERCETvE®
GROUKD ZzR0
Adlinginag 17 | 79 R 8 R (cc::pntc.d)

. ' Rongelap . - 82 100 R 100-130% R (camputed )
- Rongerik 28§ 135 W 40-98 R (2113 badae)
oTHMrIE oo 1s '.’, 270 M 17 R (cozputed)

() 28 imerfcan Servico psrsemnel; 25 yssr #eathe> Detack-

xent plie 3 USA Sigzpal Corps persconel.
A1l evacuees are uander coZpetenat medicel care.

S. PEVIGSS ZIFTRTENCR XD CIARLCTTRTSTIAS 07 ruerIT
DETONATIONS: redioactive debris is an inrcerent caarzeteristie

of ell nucleer detonations., /It ?igm:ee Zrea fission fragzenss
i’ .J:”l;’ /.j'd ’c‘f
en e e ’?-ipc'o/md-x
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which s~e the residus of bazb elements and surface msterials,
soil apd water, cade redicactive by ecccopanying radiatioa
fields. Debris is sucked high into the atzssvhere by efles
winds of the erploslioz. ‘hers this radicaciive dedris will
fell is & mejor rre-shot cocsideratioz end prizerily i{nlluences
the decisiop to detopate a nuclear explosion et a cortaln time.

The area over waich radicactive debris ls spread eand the
intensity of fali-out on the ground ere deter—ined dy the yileld
of ths erplosion a&s well &3 by wind patlern since the largers
the yield, the more surface m~aterials ere sucked up into the
cloud end the more fission fragments are avelleble. The >ele-
tionship Petween yleld and rfell-out is knowd ocaly qualitatively.

&, PRE-SSOT TKFZOJATION: The operational aspects of the
BRAVO experience were pilanneq and concelved ia the light af
experience geined Iraa srevicus operaticas. These factors wele
considered:

8. The'basis o= fececestinz whare fallout will g0
is experience geined Irom ovarseas test operatioas CRCSS20A2S,
SANDSTONE, GREZNEOUSE and IVY end to a certain exteat Iroca tests

8t the Neveda Proving Ground. Prior to the firing ¢l 32AV0,

only cas =egaton yield device (IVY-LIE=) -had beea detae ted.
Although conscientious efforts were zade o docuzeas the fall-
out from MIXE, only ebout S5k of the total debris coeld ever be .
accourted Zor. .
The technique used for forecastliag Zallout pat-~
terns is to consider the cloud e&s a szel]l area source {abaut a
15 mile -edius); then add vectorially 2a-pcast winds froax the
surface %o approzimetely 100,000 Zfeet. The pnext step is o
outlinme an sTesa on the ground where lfelloat is expected. Tklis
srea is computed by tekizg into consideration particle slze,
difrusion into ithe at-osphere, wind pasiern, vield end ssucee
radius. Such petterns have been largely canfirmed by experi-
ence in Neveda as well as by the meager data availadle hes.
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e. The surface redex was plotted, wiil a3 {nsyra=ce
factor edded, i.e., saeller parilcles <ten previsus experience
indicated necessary were congidered. Tris doubled distances
Zrom ground zerp wihere fallout was predicted to occur.

d. The upwind inptensity of radistioa levels at ve=i-
ous disieaces was considered vo be of the szze or-der of zagsi-
tude es for IVY-LT¥=. Radistion versus distence lines wsle

transposed to Bikini Atoll. — —
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8. A& critical problem in predicting fall-sat {se-
.a forecasting the 3tability or lack of s:ability of the
7. -atiarn after shot tioe. Since radicec:tive particle trge
-7 . determined primarily by the winds at each level, it 3
*" wd that winds Dust be from favorable dilrectiozs o= ey~
*7 .shdn the outer 1limits oa favorabls directions durisg the
oL fallout. The ecriticel Zfallout pericd was considered to
. 3¢ order of twelve to eizhteen hours for signifiesat
<% %0 occur. The variation in tize arises froz considerg~
>f wind sheer, with more diffuse and less 8igzificant Sne
:88 at a given time associated with lesge esgule= axd
.. sxear. Tor this reason, it was required that actuel wind
..-«atlons and forecasts imnmadiately befors shot ti=e aand
.=20ut shot day be continuously considered in their relatica

=3 forecast conditions for the firsst twanty-Lfoz> hogrs
;38 shot.
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- PRE-SHOT BRIZFINGS: The following were prasencsd st :
~=shot ccamand brielings:

a. Veather .
Weather conditions during the five days prior to
" 2dicated a fevoradle trend for ERUALVO day with eastsrly
- elow 15,000 feet and windsg of a southerly ce=ponest
~. The situstion presented at E-6 hours for the subsequent
~ period (18 hours efter shot tize) was satisfasiacy. The
- +>period to begin 18 hours after shot time was predicled
* an unfavoreble trend as northwes: winds wers forscast
-4 10,000 to 20,000 foo%t levels.

VAP R TE Y

b. RadSafe
(1) Besultant wind disgrams fncluding latest {
— ™ winds and forecest winds for E Eour aand the 72 hsur F
: . _Tajectories, which gave a fellou$t pattera iz a aa-Tow 1
. " the east northeast and a wide (140°) sector %o e -
“ “ very slow resultent winds. (See Pigurs 1).

- ae.. :-(2) Surface radex, H to E plus 6 hours. (See
 (S) Outlocks fér: |

(a) Bixini: Unfavorable; Eniwetsk: Farvosadle:
- favoredble, and the native populated oTOLLS Lin Scutheess
‘rom ground zero favorable, since resultant winds in
"Wlon of these erees were considered too slow 20 £Ove
at fallout to the atolls involved.
) (b} Tesk Torce fleet: Favorable, provided
d st at least 50 ziles.
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. (o) Air routes tirough Wake and Ewajalein:

m.

: (d) Sarface routing inside 500 miles coasi-
dered ia its relation to &}l kpowm transient shioping: favor-
“ho ‘ .

s Scientifie
(1) Egh altitude sanpling operations - favor-
. (2) Light treasmission for scientific experiments -
favaradls.

. cEEpSIEs:

-8 lack of fallowt information from previous shots
of eomparadls yield was a sericus bhandiceap.
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¢. The originel source cannot be cansidersed as a
tively =z28)) eres but mnst be cotsidered to be
&rea o about & busdred riles {n diameter. This diemeter

€. The raifocectivity of the debris can ds comsidered
Fropacticocel to yleld. 2adiocactive material in the ' :
clocd s=3 Thns two to thres tires w=s was expected.

8. An appreciadle fractioz of the observed faljout
only be accouatad for by agsuning thet it origineted in
stratosphete. Yoo such pa~ticles .to resch the ground at
observed tines, their die=sier rmst have beeq in excess of 100

sicrons. ‘

f. ZForecast for shot tize winds at shot time was
e3sentielly cordect. Variatios frea forecest trajectories was
approrir=tely 10 degrees in sigairicans urper levels; unfor-
tonntely, the verietion w=s ig the wTong directian (See Pigure
S)e The a=&T1 vectations observed i lower levels were elso
in ap wafevoredle directioa. “svertdeless, the accuracy ol
the rinds aloft Jorecast aprroached the li=its ¢l accuracy o
the wind odservations themselves end were well within the nor-
=a] forecest errcr.

8+ The fallout pettern extended from the Bilind
atoll to the eest northeast. Considersble widening of the
Ppattern took place due to diffusion. The ntensity of the
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patisrn o the ground was dne Frimerily to superpositien of
ocad T on the stem cloud pattern; asd the
atirituted to the narrow coge within
whick the winds wers acting. The theory that a sign{ficant
r falloa caxe
.

Iroz the stratesphere i{s not Substentiae
ted by the facts of BRLVO.

For future Righ yleld shots, the forecest and

for the first tweaty-four hour post-shot period

shonld receive as mach e=phesis as analyses made for shot tice.
4

. P %mas: Ivacustica tock place in eaccordance
Wik oparse eaergency plan and without incident. Zvacua-
tiot w3 not effected priar %o detcaatian becanss no signifti-
[ .o} 3

fallont pecied an inhadbited aress.
. L ADINC.GUVES P, W cumeson
. Scietific Director  Xajor General, U.S. Army
' - ) n vcanande_r |
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